Figure S1 Table S1   Table S2   Table S3   Table S4 References for supplemental material FIGURE S1. Simulated scores calculated by Data Envelopment Analysis (DEA) and Stochastic Frontier Analysis (SFA) for improved pasture and upland forests. Note that all values are generated based on the reported values from the literature. TABLE S1. List of soil concept definitions. The authors in the parenthesis in the author column indicate those who were referred or cited to produce definitions for respective concepts.
Authors (Referred authors)* Date Soil concepts Definitions/Explanations (Citation) Warkentin and Fletcher (1977) Soil Quality Suitability of capability for specific uses such as agriculture, engineering or waste disposal. The quality decreases with the number and severity of constrains related to specific uses. Soil Science Society of America (1987) Soil Quality Inherent attributes of soils which are inferred from soil characteristics or indirect observations (e.g., compactibility, erodibility, and fertility) Power and Myers (1990) Soil Quality Ability of soil to support crop growth which includes factors such as degree of tilth, aggregation, organic matter content, soil depth, water holding capacity, infiltration rate, pH changes, nutrient capacity, and so forth Parr et al. (1992) Soil Quality The capacity of a soil to produce safe and nutritious crops in a sustained manner over the long term and to enhance human and animal health without impairing the natural resource base or harming the environment Pierce and Larson (1993) Soil Quality The capacity of a soil to function positively within its ecosystem boundaries (e.g., soil map unit boundaries) and within the environment external to that ecosystem (particularly relative to air and water quality); it relates specifically to the soil's ability to function as a medium for plant growth (productivity), in the partitioning and regulation of water flow in the environment, and as an environmental buffer Pierce and Larson (1993) Soil Quality Fitness for use Doran and Parkin (1994) Soil Quality Capacity of a soil to function in a productive and sustained manner while maintaining or improving the resource base; environment; and plant, animal, and human health Gregorich et al. (1994) Soil Quality Composite measure of both a soil's ability to function and how well it functions, relative to a specific use Johnson et al. (1997) Soil Quality Measure of the condition of soil relative to the requirements of one or more species and/or to any human need or purpose Fitness of a soil body, within land use, landscape and climate boundaries, to protect water and air quality, sustain plant and animal productivity and quality, and promote human health Doran and Safley (1997) Soil Quality/Health Continued capacity of soil to function as a vital living system, within ecosystem and land-use boundaries, to sustain biological productivity; promote the quality of air and water environments; and maintain plant, animal, and human health United States Department of Agriculture, Natural Resources Conservation Service NA Soil Quality/Health Capacity of a specific kind of soil to function, within natural or managed ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water and air quality, and support human health and habitation, in short, the capacity of the soil to function; there are two aspects of the definition: inherent soil quality and dynamic soil quality Soil Health Doran and Safley (1997) Soil Health Ability of soil to perform or function according to its potential, and changes over time due to human use and management or to natural events Gregorich et al. (2001) Soil Health An approach to soil condition analogous to human or community health, by which the condition of a soil's properties and morphology are assessed against some optimum condition (i.e., soil-as-an-organism), or a soil's functions assessed against the goals placed upon them (i.e., soil-as-a-community), or against an optimum functional state Sojka et al. (2003) Soil Condition (Health)
The ability of the soil to perform according to its potential; soil condition changes over time due to human use and management or to unusual natural events Canarache et al. This allows all soil property measurements to be integrated into one value or index for soil quality. The four general types of scoring functions used in soil quality assessments are: (1) more is better (higher measurements mean higher soil quality, e.g., SOM); (2) less is better (lower measurements mean higher soil quality, e.g., salinity); (3) optimum range (a moderate range of values is desirable, e.g., pH); and (4) undesirable range (a specific range of values is undesirable). 
